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CARTRIDGE PROVIDED WITH
PROTECTION COVER CAPABLE OF
PROTECTING DEVELOPER CARRIER AND
IMAGE FORMING APPARATUS PROVIDED
WITH THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2012-254788 filed Nov. 20, 2012. This appli-
cation is also a continuation-in-part of International Applica-
tion No. PCT/JP2012/081127 filed Nov. 30, 2012 in Japan
Patent Office as a Receiving Office. The entire contents of
both applications are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a cartridge that is accom-
modated in an image forming apparatus employing an elec-
trophotographic system. The present disclosure also relates to
an image forming apparatus that accommodates the cartridge
therein.

BACKGROUND

There is known a printer, as an electrophotographic image
forming apparatus, including a main casing, a drum unit, and
a developing cartridge. The drum unit includes a photosensi-
tive drum and is detachably mounted in the main casing. The
developing cartridge is detachably mounted in the drum unit
and includes a developing roller that supplies toner to the
photosensitive drum. In this printer, the photosensitive drum
and the developing roller are in contact with each other in a
state where the developing cartridge is mounted in the drum
unit.

In order to reduce a package size of such a printer at the
time of transportation and shipment, for example, various
methods have been proposed for transporting the printer in a
state where the developing cartridge is mounted in the drum
unit and the drum unit is accommodated in the main casing.

However, when the printer is transported in a state where
the photosensitive drum and the developing roller are in con-
tact with each other, such contact between the photosensitive
drum and the developing roller may result in permanent
deformation of the developing roller.

Thus, there has been proposed a printer provided with a
separating member for separating a developing roller from a
photosensitive drum. In this printer, the separating member is
attached to a drum unit in which a developing cartridge is
mounted.

Such a printer is transported in a state where the developing
cartridge is mounted in the drum unit to which the separating
member is attached and the drum unit is accommodated in a
main casing. After transportation, the printer is installed at a
predetermined installation place. The separating member is
detached from the drum unit before the printer is used.

SUMMARY

In the printer described above, the separating member is
necessary although it is only used during transportation of the
printer. Thus, there is a limit on reduction in transportation
cost.

In view of the foregoing, it is an object of the disclosure to
provide a cartridge capable of reducing the package size of an
image forming apparatus for transportation, capable of sepa-
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2

rating a developer carrier from a photosensitive body during
transportation of the image forming apparatus, and capable of
reducing the transportation cost of the image forming appa-
ratus. Itis another object of the disclosure to provide an image
forming apparatus that accommodates the cartridge therein.

In order to attain the above and other objects, according to
one aspect, the disclosure provides a cartridge including: a
first cartridge; a second cartridge; and a protection cover. The
first cartridge includes: a photosensitive body configured to
rotate; a photosensitive-body accommodating portion config-
ured to accommodate the photosensitive body therein; and a
cartridge mounting portion. The second cartridge is config-
ured to be detachably mounted in the first cartridge and
includes a developer carrier configured to rotate to supply
toner to the photosensitive body. The protection cover is
configured to provide an attached state to be attached to the
second cartridge and a detached state to be detached from the
second cartridge. The protection cover at the attached state is
configured to face the developer carrier to protect the devel-
oper carrier. The second cartridge is configured to provide an
accommodated position to be accommodated in the cartridge
mounting portion when the protection cover is at the attached
state. The second cartridge is configured to provide a
mounted position to be mounted in the cartridge mounting
portion when the protection cover is at the detached state.

According to another aspect, the disclosure provides an
image forming apparatus including: a cartridge; and a main
casing. The cartridge includes: a first cartridge; a second
cartridge; and a protection cover. The first cartridge includes:
a photosensitive body configured to rotate; a photosensitive-
body accommodating portion configured to accommodate
the photosensitive body therein; and a cartridge mounting
portion. The second cartridge is configured to be detachably
mounted in the first cartridge and includes a developer carrier
configured to rotate to supply toner to the photosensitive
body. The protection cover is configured to provide an
attached state to be attached to the second cartridge and a
detached state to be detached from the second cartridge. The
protection cover at the attached state is configured to face the
developer carrier to protect the developer carrier. The second
cartridge is configured to provide an accommodated position
to be accommodated in the cartridge mounting portion when
the protection cover is at the attached state. The second car-
tridge is configured to provide a mounted position to be
mounted in the cartridge mounting portion when the protec-
tion cover is at the detached state. The main casing includes a
cartridge accommodating portion configured to accommo-
date the cartridge. The cartridge is configured to be accom-
modated in the cartridge accommodating portion when the
second cartridge is at the accommodated position.

BRIEF DESCRIPTION OF THE DRAWINGS

The particular features and advantages of the disclosure as
well as other objects will become apparent from the following
description taken in connection with the accompanying draw-
ings, in which:

FIG. 1is a central cross-sectional view of a printer accord-
ing to a first embodiment;

FIG. 2 is a perspective view of a drum cartridge illustrated
in FIG. 1 as viewed from its upper-right side;

FIGS. 3A and 3B are side views of a process cartridge
illustrated in FIG. 1, in which FIG. 3A is a right side view of
the process cartridge, and FIG. 3B is a left side view of the
process cartridge;

FIG. 4 is a side cross-sectional view of a drive unit illus-
trated in FIG. 3B;
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FIG. 5 is a perspective view of a developing cartridge
illustrated in FIGS. 3A and 3B to which a roller cover is
mounted as viewed from its upper-right side;

FIG. 6 is a perspective view of a process cartridge provided
with the roller cover according to the first embodiment as
viewed from its upper-right side;

FIGS. 7A and 7B are side views of the process cartridge
provided with the roller cover illustrated in FIG. 6, in which
FIG. 7A is a right side view of the process cartridge, and FIG.
7B is a left side view of the process cartridge;

FIG. 8 is a perspective view of the process cartridge pro-
vided with theroller coverillustrated in F1G. 6 as viewed from
its lower-left side;

FIG. 9 is a top plan view of the process cartridge provided
with the roller cover illustrated in FIG. 6;

FIG. 10 is a perspective view of the printer illustrated in
FIG. 1 as viewed from its upper-front side;

FIG. 11 is a cross-sectional view of the printer illustrated in
FIG. 10 taken along a line A-A in FIG. 10;

FIG. 12 is a central cross-sectional view of the printer in
which the process cartridge provided with the roller cover
illustrated in FIG. 6 is accommodated in a main casing of the
printer;

FIG. 13 is an explanatory diagram for describing how
pressing portions provided at a top cover illustrated in FIG. 12
presses the process cartridge; and

FIG. 14 is a central cross-sectional view of a printer in
which a process cartridge provided with a roller cover accord-
ing to a second embodiment is accommodated in a main
casing of the printer.

DETAILED DESCRIPTION

1. Overall Structure of Printer

FIG. 1 illustrates a printer 1 as an example of an image
forming apparatus according to a first embodiment. The
printer 1 is provided with a main casing 2 as an example of a
main casing.

The main casing 2 has a generally box-like shape. In an
internal space of the main casing 2, the printer 1 is also
provided with a sheet-feeding unit 3 configured to feed sheets
P of paper as a recording medium, and an image-forming unit
4 configured to form images on the sheets P supplied by the
sheet-feeding unit 3.

In the following description, directions related to the
printer 1 will be specified based on a state of the printer 1
when the printer 1 is resting on a level surface. Specifically,
the left side and the right side in FIG. 1 will be referred to as
the front side and the rear side of the printer 1, respectively.
Further, the left side and the right side of the printer 1 will be
based on the reference point of a user viewing the printer 1
from the front side. Specifically, the near side and the far side
in FIG. 1 will be referred to as the right side and the left side
of'the printer 1, respectively. Still further, the top side and the
bottom side in FIG. 1 will be referred to as the top side and the
bottom side of the printer 1, respectively.

Incidentally, a left-right direction is an example of an axial
direction. Further, a top-bottom direction is an example of an
orthogonal direction.

(1) Main Casing

Formed in the main casing 2 are a cartridge access opening
5 and a paper-introducing opening 6.

The cartridge access opening 5 is formed in an upper end
portion of the main casing 2, and penetrates the upper end
portion in a vertical direction. The cartridge access opening 5
is provided for mounting and removing a process cartridge 15
(described later).
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The paper-introducing opening 6 is formed in a front end
portion of the main casing 2 at its bottom portion, and pen-
etrates the front end portion in a front-rear direction. Through
the paper-introducing opening 6, the sheets P of paper are
inserted into the main casing 2.

The main casing 2 also includes a top cover 7 as an example
of'an access cover disposed on the upper end portion thereof,
and a sheet-feeding cover 8 disposed on the front end portion
thereof.

The top cover 7 is elongated in the front-rear direction.
Pressing portions 10 are provided on a bottom surface of the
top cover 7 inan approximate front-rear center region thereof.

As illustrated in FIG. 10, a plurality of (two in the embodi-
ment) pressing portions 10 is provided to correspond to a pair
of'pressure-receiving portions 65 (described later). More spe-
cifically, the two pressing portions 10 are spaced apart from
each other in a left-right direction. The pressing portions 10
have a general rectangular shape in a side view and are elon-
gated in the left-right direction. The pressing portions 10 are
formed on the bottom surface of the top cover 7 and protrude
downward therefrom.

The top cover 7 is provided so as to be capable of pivotally
moving about its rear edge portion between a closed position
for covering the cartridge access opening 5 (see FIG. 1), and
an open position for exposing the cartridge access opening 5
(see FIG. 10).

The sheet-feeding cover 8 is provided so as to be capable of
pivotally moving about its bottom edge portion between a
closed position for covering the paper-introducing opening 6
(see FIG. 1), and an open position for exposing the paper-
introducing opening 6 (see FIG. 10).

Note that, in FIG. 1, the top cover 7 and the sheet-feeding
cover 8 disposed in the closed position are depicted by solid
lines, while the top cover 7 and the sheet-feeding cover 8
disposed between the closed position and the open position
are depicted by chain double-dashed lines.

(2) Sheet-feeding Unit

The sheet-feeding unit 3 includes a sheet-supporting por-
tion 9 provided in a lower portion of the main casing 2, as
illustrated in FIG. 1. The sheet-supporting portion 9 is in
communication with an exterior of the main casing 2 through
the paper-introducing opening 6.

The sheets P of paper are placed in the sheet-feeding unit 3
when the sheet-feeding cover 8 is in its open position. More
specifically, the sheets P are inserted through the paper-intro-
ducing opening 6 such that front portions of the sheets P are
stacked on a top surface of the sheet-feeding cover 8 and rear
portions of the sheets P are stacked in the sheet-supporting
portion 9.

The sheet-feeding unit 3 further includes a pickup roller 11,
a feeding roller 12, and a feeding pad 13.

(3) Image-forming Unit

The image-forming unit 4 includes the process cartridge
15, a scanning unit 16 as an example of an exposure device,
and a fixing unit 17.

The process cartridge 15 can be mounted in and removed
from the main casing 2. When mounted in the main casing 2,
the process cartridge 15 is arranged above a rear portion of the
sheet-feeding unit 3. The process cartridge 15 includes a
drum cartridge 18 as an example of a first cartridge and a
developing cartridge 19 as an example of a second cartridge.

The drum cartridge 18 can be mounted in and removed
from the main casing 2. The drum cartridge 18 includes a
photosensitive drum 20 as an example of a photosensitive
body, a transfer roller 21, and a scorotron charger 22.

The photosensitive drum 20 is provided in a rear portion of
the drum cartridge 18 so as to be capable of rotating.
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The transfer roller 21 is disposed on a rear side of the
photosensitive drum 20 so as to contact the photosensitive
drum 20 with pressure on the rear side thereof. The transfer
roller 21 is provided in the drum cartridge 18 so as to be
capable of rotating.

The scorotron charger 22 is arranged to confront the pho-
tosensitive drum 20 on an upper-front side thereof and with a
gap therebetween.

The developing cartridge 19 can be attached to and
detached from the drum cartridge 18. The developing car-
tridge 19 is disposed on a lower front side of the photosensi-
tive drum 20. The developing cartridge 19 includes a devel-
oping-cartridge frame 25.

The developing-cartridge frame 25 has a generally box-
like shape that is elongated in the left-right direction. The
developing-cartridge frame 25 has a rear end portion formed
with an opening 30 extending in the left-right direction. A
toner-accommodating chamber 26 and a development cham-
ber 27 are formed in the developing-cartridge frame 25. The
toner-accommodating chamber 26 and the development
chamber 27 are provided side by side in the front-rear direc-
tion, with a communication opening 28 allowing communi-
cation between the toner-accommodating chamber 26 and the
development chamber 27.

The toner-accommodating chamber 26 accommodates
toner as an example of developer. An agitator 29 is provided
in an approximate front-rear and vertical center region of the
toner-accommodating chamber 26.

The agitator 29 includes an agitator shaft 42 extending in
the left-right direction and an agitating blade 43 extending
outward from the agitator shaft 42 in a radial direction of the
agitator shaft 42. The agitator 29 is supported in the develop-
ing-cartridge frame 25 such that end portions of the agitator
shaft 42 are rotatably supported in developing-cartridge side
walls 31 of the developing-cartridge frame 25, respectively.
The end portions of the agitator shaft 42 protrude outward in
the left-right direction from the developing-cartridge side
walls 31, respectively.

Provided in the development chamber 27 are a developing
roller 34 as an example of a developer carrier, a supply roller
33, and a thickness-regulating blade 35.

The developing roller 34 includes a developing roller shaft
44 extending in the left-right direction and a rubber roller
body 45 covering the developing roller shaft 44 such that end
portions of the developing roller shaft 44 are exposed outside
the rubber roller body 45. The developing roller 34 is dis-
posed such that a rear portion of the rubber roller body 45 is
exposed outside the developing-cartridge frame 25 through
the opening 30 and contacts the photosensitive drum 20 on a
lower-front side thereof. Further, the developing roller 34 is
supported in the developing-cartridge frame 25 such that the
end portions of the developing roller shaft 44 are rotatably
supported in the developing-cartridge side walls 31 of the
developing-cartridge frame 25, respectively. The end por-
tions of the developing roller shaft 44 protrude outward in the
left-right direction from the developing-cartridge side walls
31, respectively.

The supply roller 33 includes a supply roller shaft 46
extending in the left-right direction and a sponge roller body
47 covering the supply roller shaft 46 such that end portions
of the supply roller shaft 46 are exposed outside the sponge
roller body 47. The supply roller 33 is disposed such that the
sponge roller body 47 contacts the rubber roller body 45 on a
lower-front side thereof with pressure. Further, the supply
roller 33 is supported in the developing-cartridge frame 25
such that the end portions of the supply roller shaft 46 are
rotatably supported in the developing-cartridge side walls 31
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6

of the developing-cartridge frame 25, respectively. The end
portions of the supply roller shaft 46 protrude outward in the
left-right direction from the developing-cartridge side walls
31, respectively.

The thickness-regulating blade 35 is supported in the
developing-cartridge frame 25 so as to contact the developing
roller 34 from a front side thereof.

The scanning unit 16 is arranged frontward of the process
cartridge 15 mounted in the main casing 2. The scanning unit
16 irradiates a laser beam L toward the photosensitive drum
20 based on image data. The laser beam L passes through an
exposure space S1 defined in the main casing 2 at a position
above the developing cartridge 19 and between the scanning
unit 16 and the photosensitive drum 20. A circumferential
surface of the photosensitive drum 20 is exposed to the laser
beam L past the exposure space S1.

The fixing unit 17 is disposed in the main casing 2 at a
position above the rear portion of the drum cartridge 18. The
fixing unit 17 includes a heating roller 38, and a pressure
roller 39 contacting the heating roller 38 on an upper-rear side
thereof with pressure.

(4) Image-forming Operation

The agitator 29 rotates to supply toner from the toner-
accommodating chamber 26 of the developing cartridge 19 to
the supply roller 33 through the communication opening 28.
The supply roller 33 in turn supplies the toner onto the devel-
oping roller 34, at which time the toner is positively tribo-
charged between the supply roller 33 and the developing
roller 34.

The thickness-regulating blade 35 regulates the thickness
of'toner supplied to the developing roller 34 as the developing
roller 34 rotates so that a thin layer of toner of uniform
thickness is carried on the surface of the developing roller 34.

In the meantime, the scorotron charger 22 uniformly
charges the surface of the photosensitive drum 20. The scan-
ning unit 16 subsequently exposes the surface of the photo-
sensitive drum 20 to the laser beam L, forming an electrostatic
latent image on the circumferential surface of the photosen-
sitive drum 20 based on image data. Next, the toner carried on
the developing roller 34 is supplied to the electrostatic latent
image on the circumferential surface of the photosensitive
drum 20 so that a toner image is carried on the circumferential
surface of the photosensitive drum 20.

The rotating pickup roller 11 supplies the sheets P stacked
on the sheet-supporting portion 9 between the feeding roller
12 and the feeding pad 13, and the rotating feeding roller 12
separates the sheets P, conveys each separated sheet P onto a
feeding path 14 extending in the vertical direction, and sup-
plies the sheets P one at a time to a position between the
photosensitive drum 20 and the transfer roller 21 at a pre-
scribed timing. As the sheet P passes between the photosen-
sitive drum 20 and the transfer roller 21, the toner image is
transferred from the photosensitive drum 20 onto the sheet P,
forming an image on the sheet P.

Next, the sheet P passes between the heating roller 38 and
the pressure roller 39. At this time, the heating roller 38 and
the pressure roller 39 apply heat and pressure to the sheet P to
thermally fix the image to the sheet P. The sheet P is subse-
quently conveyed toward a pair of discharge rollers 40. The
discharge rollers 40 discharge the sheet P onto a discharge
tray 41 formed on a top surface of the top cover 7.

In this way, the sheet P is supplied from the sheet-support-
ing portion 9 and conveyed along a conveying path that has a
general C-shape in a side view, passing first between the
photosensitive drum 20 and the transfer roller 21 and next
between the heating roller 38 and the pressure roller 39, and
subsequently being discharged onto the discharge tray 41.
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2. Detailed Description of Process Cartridge

As illustrated in FIGS. 3A and 3B, the process cartridge 15
includes the drum cartridge 18 and the developing cartridge
19.

In the following description of the process cartridge 15,
when directions are described, the side on which the photo-
sensitive drum 20 is disposed will be referred to as the rear
side of the process cartridge 15 and the side on which the
scorotron charger 22 is disposed will be referred to as the top
side. That is, the top, bottom, front, rear directions related to
the process cartridge 15 slightly differ from the top, bottom,
front, rear directions related to the printer 1. When the process
cartridge 15 is mounted in the printer 1, the front side of the
process cartridge 15 faces the lower-front side of the printer 1,
and the rear side of the process cartridge 15 faces the upper-
rear side of the printer 1, as illustrated in FIG. 1.

(1) Drum Cartridge

As illustrated in FIG. 2, the drum cartridge 18 is provided
with a drum frame 50.

(1-1) Drum Frame

The drum frame 50 has a frame-like structure with a closed
bottom and is generally rectangular in a plan view. The drum
frame 50 is formed of a resin material such as a polymer alloy
obtained by mixing polycarbonate and polystyrene or a poly-
mer alloy obtained by mixing polycarbonate and acryloni-
trile-butadiene-styrene. Specifically, the drum frame 50 has a
pair of left and right drum side walls 51, a drum bottom wall
53 as an example of a connecting portion, a drum front wall
52, a drum rear wall 57, a drum top wall 54, and an extension
portion 63.

The pair of drum side walls 51 is arranged to face and be
spaced apart from each other in the left-right direction. Each
of the pair of drum side walls 51 has an accommodating-
portion side wall 55 constituting a rear portion thereof and a
mounting-portion side wall 56 constituting a front portion
thereof. The accommodating-portion side wall 55 and the
mounting-portion side wall 56 are integral with each other.

The accommodating-portion side wall 55 is formed in a
generally plate shape that is generally rectangular in a side
view. The mounting-portion side wall 56 is formed in a gen-
erally rectangular shape in a side view, extending diagonally
upward and frontward continuously from a front edge of the
accommodating-portion side wall 55 at a lower portion
thereof.

As illustrated in FIGS. 3A and 3B, each of the pair of drum
side walls 51 is formed with a collar-receiving groove 59 as an
example of a cartridge guide portion. The collar-receiving
groove 59 is formed in a front end portion of the accommo-
dating-portion side wall 55 at a position above a region where
the accommodating-portion side wall 55 is connected to the
mounting-portion side wall 56. The collar-receiving groove
59 has a general U-shape in a side view, recessed frontward
from a front edge of the accommodating-portion side wall 55.
Moreover, the collar-receiving groove 59 has a lower surface
that is continuous to an upper surface of the mounting-portion
side wall 56.

Each ofthe pair of drum side walls 51 is integrally provided
with a guide boss 60. As illustrated in FIG. 2, the guide boss
60 is disposed at an outer left-right surface of the mounting-
portion side wall 56 at a front end portion thereof. The guide
boss 60 has a general cylindrical shape protruding outward in
the left-right direction from the outer left-right surface of the
mounting-portion side wall 56.

As illustrated in FIG. 8, the drum bottom wall 53 bridges
bottom edges of the pair of drum side walls 51. The drum
bottom wall 53 has a general plate shape in a bottom view that
is elongated in the left-right direction.
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The drum bottom wall 53 is formed with an opening 66.
The opening 66 is formed at a front end portion of the drum
bottom wall 53 in an approximate left-right center region
thereof. The opening 66 has a general rectangular shape in a
bottom view that is elongated in the left-right direction. The
opening 66 penetrates the front end portion of the drum bot-
tom wall 53.

The drum front wall 52 bridges front edges of the mount-
ing-portion side walls 56 of the pair of drum side walls 51.
The drum front wall 52 has a base end 48 at its bottom end.
The base end 48 is connected to a front edge of the drum
bottom wall 53. That is, the opening 66 is formed in a con-
tinuous portion 36 between the drum front wall 52 and the
drum bottom wall 53 on an approximately left-right center
region thereof. With this configuration, the drum front wall 52
can be resiliently deformed so as to bend in the front-rear
direction. Moreover, as illustrated in FIG. 3A, the drum front
wall 52 is formed continuously from a front edge of the drum
bottom wall 53 and is inclined forward toward the top.

As illustrated in FIG. 2, the extension portion 63 is pro-
vided integral with the drum front wall 52. A combination of
the drum front wall 52 and the extension portion 63 consti-
tutes an example of an extending portion.

As illustrated in FIGS. 2 and 3A, the extension portion 63
is formed continuously with a top edge of the drum front wall
52 at an approximate left-right center region thereof. The
extension portion 63 has a free end 49 at its top end. The
extension portion 63 is inclined forward toward the top along
aninclination substantially equivalent to the inclination of the
drum front wall 52.

Thatis, the drum front wall 52 and the extension portion 63
are inclined such that the free end 49 of the extension portion
63 is positioned farther away from the photosensitive drum 20
than the base end 48 of the drum front wall 52 from the
photosensitive drum 20. Moreover, a length [.1 from the base
end 48 of the drum front wall 52 to the free end 49 of the
extension portion 63 is set to be greater than a length [.2 of a
drum-accommodating portion 67 (described later) in the ver-
tical direction. The length 1 from the base end 48 to the free
end 49 is an example of a first length, while the vertical length
L2 of the drum-accommodating portion 67 is an example of a
second length.

The extension portion 63 is integrally provided with a
handle portion 64 and the pressure-receiving portions 65.

As illustrated in FIG. 2, the handle portion 64 is formed in
a general square cylindrical shape that protrudes rearward
from a rear surface of the extension portion 63 at an approxi-
mate left-right center portion thereof.

The pressure-receiving portions 65 are provided on the rear
surface of the extension portion 63, with one on each of left
and right end portions thereof. The pressure-receiving por-
tions 65 respectively face but are spaced apart from left and
right ends of the handle portion 64 from outer left-right sides
thereof. The pressure-receiving portions 65 are formed in a
general plate shape that is substantially rectangular in a side
view and protrude rearward from the rear surface of the exten-
sion portion 63.

As illustrated in FIG. 8, the drum rear wall 57 bridges rear
edges of the accommodating-portion side walls 55 of the pair
of drum side walls 51. As illustrated in FIG. 1, the drum rear
wall 57 is formed in a general plate shape having a substan-
tially U-shape in a cross-sectional view with an opening of the
“U” facing frontward. The transfer roller 21 is rotatably
accommodated on an interior of the drum rear wall 57.

As illustrated in FIG. 2, the drum top wall 54 bridges top
edges of the accommodating-portion side walls 55 of the pair
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of drum side walls 51. The drum top wall 54 is integrally
provided with a charger-supporting portion 61 and a rib 62.

The charger-supporting portion 61 is formed in a general
U-shape in a cross-sectional view with an opening of the “U”
facing downward as illustrated in FIG. 1, and is elongated in
the left-right direction as illustrated in FIG. 2. Moreover, left
and right ends of the charger-supporting portion 61 are
respectively connected to the inner left-right surfaces of the
accommodating-portion side walls 55. Further, the scorotron
charger 22 is supported inside the charger-supporting portion
61, as illustrated in FIG. 1.

Asillustrated in FIG. 2, the rib 62 has a general plate shape,
elongated in the left-right direction and protruding frontward
from a front surface of the charger-supporting portion 61 in an
approximate front-rear center region thereof. Moreover, left
and right ends of the rib 62 are connected to the inner left-
right surfaces of the accommodating-portion side walls 55.
Further, the rib 62 and the extension portion 63 of the drum
front wall 52 are arranged so as to face each other in the
front-rear direction with a gap therebetween.

As illustrated in FIG. 2, the drum frame 50 has a rear
portion constituting a drum-accommodating portion 67 as an
example of a photosensitive-body accommodating portion.
The drum frame 50 has a front portion constituting a car-
tridge-mounting portion 68 as an example of a cartridge
mounting portion.

The drum-accommodating portion 67 is defined by the pair
of accommodating-portion side walls 55, a rear portion of the
drum bottom wall 53, the drum rear wall 57, and the drum top
wall 54. The drum-accommodating portion 67 has a general
box-like shape that is open on a front side thereof. That is, the
rib 62 of the drum top wall 54 protrudes toward the cartridge-
mounting portion 68.

The photosensitive drum 20 is accommodated in the drum-
accommodating portion 67.

The photosensitive drum 20 includes a drum body 23 and a
drum shaft 24. The drum body 23 is formed in a general
cylindrical shape extending in the left-right direction. A pho-
tosensitive layer made of resin is formed on a circumferential
surface of the drum body 23 so as to coat the circumferential
surface. The drum shaft 24 is formed in a general columnar
shape extending in the left-right direction. The drum shaft 24
extends through the drum body 23 so as to be capable of
rotating relative to the drum body 23, with its central axis
aligned with a central axis of the drum body 23. That is, the
drum shaft 24 is coaxial with the drum body 23.

The photosensitive drum 20 is supported in the drum-
accommodating portion 67, with left and right end portions of
the drum shaft 24 supported in an approximate center por-
tions ofthe corresponding accommodating-portion side walls
55 so as to be incapable of rotating relative thereto. Moreover,
the left and right end portions of the drum shaft 24 penetrate
the corresponding accommodating-portion side walls 55 and
protrude outward in the left-right direction therefrom.

With this arrangement, the photosensitive drum 20 is pro-
vided at the drum frame 50 so as to be capable of rotating
relative to the drum frame 50 about a rotation axis A identical
to the central axis of the drum body 23. Moreover, as illus-
trated in FIGS. 3A and 3B, the collar-receiving groove 59 is
disposed closer to the drum bottom wall 53 than the rotation
axis A to the drum bottom wall 53. More specifically, the
collar receiving groove 59 is positioned further downward
than the rotation axis A

As illustrated in FIG. 2, the cartridge-mounting portion 68
is defined by the pair of mounting-portion side walls 56, a
front portion of the drum bottom wall 53, the drum front wall
52, and the drum-accommodating portion 67. The cartridge-
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mounting portion 68 has a general box-like shape that is open
on a top side thereof. That is, the drum bottom wall 53 con-
nects the cartridge-mounting portion 68 and the drum front
wall 52.

The cartridge-mounting portion 68 has a mounting space
S2 for attachment and detachment of the developing cartridge
19. The mounting space S2 is defined between the extension
portion 63 and the drum-accommodating portion 67 in the
front-rear direction.

The cartridge-mounting portion 68 has a detected gear
exposure opening 69. As illustrated in FIG. 8, the detected
gear exposure opening 69 is formed in a left end portion of the
drum frame 50 on a lower-front end thereof. The detected
gear exposure opening 69 has a general rectangular shape in
a bottom view that is elongated in the front-rear direction
across a front end portion of the drum bottom wall 53 and a
lower end portion of the drum front wall 52. The detected gear
exposure opening 69 penetrates the front end portion of the
drum bottom wall 53 and the lower end portion of the drum
front wall 52.

(2) Developing Cartridge

As illustrated in FIG. 5, the developing cartridge 19
includes the developing-cartridge frame 25, a power supply
unit 75 disposed on a right side of the developing-cartridge
frame 25, and a drive unit 76 disposed on a left side of the
developing-cartridge frame 25.

As illustrated in FIGS. 4 and 5, the developing-cartridge
frame 25 has the pair of developing-cartridge side walls 31.
The pair of developing-cartridge side walls 31 are spaced
apart from and oppose each other in the left-right direction.

As illustrated in FIG. 9, a pair of developing-cartridge grip
portions 77 as an example of a pair of grip portions and a
plurality of protruding portions 71 are integrally provided on
a front end portion of the developing-cartridge frame 25.

As illustrated in FIG. 5, the developing-cartridge grip por-
tions 77 are formed in a general plate shape that is substan-
tially rectangular in a rear view. The developing-cartridge
grip portions 77 are provided on a front wall of the develop-
ing-cartridge frame 25, with one on each of left and right end
portions thereof. Moreover, as illustrated in FIGS. 3A and 3B,
the developing-cartridge grip portions 77 are formed continu-
ously from a top edge of the front wall of the developing-
cartridge frame 25 and are inclined obliquely upward toward
the front.

As illustrated in FIG. 9, the plurality of (specifically two in
the embodiment) protruding portions 71 are provided
between the two developing-cartridge grip portions 77. The
protruding portions 71 are formed in a general plate shape that
protrudes frontward from the front wall of the developing-
cartridge frame 25. The protruding portions 71 are arranged
to confront and be spaced apart from each other in the left-
right direction.

(2-1) Power Supply Unit

As illustrated in FIG. 5, the power supply unit 75 includes
a supply electrode 78, a bearing member 79, and a developing
electrode 80.

The supply electrode 78 is formed of an electrically con-
ductive resin material. The supply electrode 78 is supported
with play on a right surface of the right developing-cartridge
side wall 31. The supply electrode 78 includes a supply-
electrode contact portion 81 that is electrically connected to a
main-casing supply electrode (not illustrated) provided in the
main casing 2. The supply electrode 78 is electrically con-
nected to the supply roller shaft 46 although not illustrated in
the drawings. The supply-electrode contact portion 81
extends in the left-right direction and has a general square
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cylindrical shape that is substantially rectangular in a side
view and closed on a right end thereof.

The bearing member 79 is formed of an electrically insu-
lating resin material. The bearing member 79 is fixed to the
right developing-cartridge side wall 31 and disposed on a
right side of the supply electrode 78. Moreover, the bearing
member 79 includes an insulating portion 82. The insulating
portion 82 is disposed on a rear side of the supply-electrode
contact portion 81 and faces the supply-electrode contact
portion 81. The bearing member 79 rotatably supports right
end portions of the supply roller shaft 46 and the developing
roller shaft 44 although not illustrated in the drawings. The
insulating portion 82 extends in the left-right direction and
has a general square cylindrical shape that is substantially
L-shaped in a side view and closed on a right end thereof.

The developing electrode 80 is formed of an electrically
conductive resin material. The developing electrode 80 is
supported to the bearing member 79 with play and disposed
on a right side of the bearing member 79. The developing
electrode 80 includes a developing-electrode contact portion
83 and a developing-roller-shaft collar portion 84. The devel-
oping-electrode contact portion 83 is electrically connected
to a main-casing developing electrode (not illustrated) pro-
vided in the main casing 2. The developing-roller-shaft collar
portion 84 covers the right end portion of the developing
roller shaft 44 from a radially outer side thereof.

The developing-electrode contact portion 83 is disposed
diagonally below and rearward of the insulating portion 82 of
the bearing member 79. With this arrangement, the supply-
electrode contact portion 81 and the developing-electrode
contact portion 83 are electrically isolated by the insulating
portion 82. The developing-electrode contact portion 83
extends in the left-right direction and has a general square
cylindrical shape that is substantially rectangular in a side
view and closed on a right end thereof.

The developing-roller-shaft collar portion 84 is disposed
diagonally below and rearward of the developing-electrode
contact portion 83. The developing-roller-shaft collar portion
84 has a general cylindrical shape that extends in the left-right
direction. The right end portion of the developing roller shaft
44 is rotatably inserted in the developing-roller-shaft collar
portion 84.

(2-2) Drive Unit

As illustrated in FIGS. 3B and 4, the drive unit 76 includes
a collar member 86, a gear train 87, and a gear cover 88.

As illustrated in FIG. 3B, the collar member 86 has a
generally cylindrical shape that extends in the left-right direc-
tion and is closed on a left end thereof. The collar member 86
is fixed to the left developing-cartridge side wall 31 at its rear
end portion. A left end portion of the developing roller shaft
44 is rotatably inserted in the collar member 86.

As illustrated in FIG. 4, the gear train 87 includes a devel-
oping-cartridge coupling 89 as an example of an input por-
tion, a developing gear 90, a supply gear 100 (see F1G.11), an
idle gear 91, and a detected gear 92 as an example of a
detected body. The gear train 87 further includes an agitator
gear although not illustrated in the drawings. The agitator
gear (not illustrated) is supported on a left end portion of the
agitator shaft 42 so as to be incapable of rotating relative
thereto, and engages with a small-diameter portion 95 (de-
scribed later) of the idle gear 91 on a lower rear side thereof.

As illustrated in FIG. 3B, the developing-cartridge cou-
pling 89 is disposed diagonally above and frontward of the
collar member 86. The developing-cartridge coupling 89 has
a generally columnar shape extending in the left-right direc-
tion. The developing-cartridge coupling 89 is rotatably sup-
ported on a left surface of the left developing-cartridge side
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wall 31. As illustrated in FIG. 4, the developing-cartridge
coupling 89 has a right end portion at which a gear portion 93
is provided. The gear portion 93 has gear teeth on its entire
circumference.

As illustrated in FIG. 3B, a coupling recess 94 is formed in
a left endface of the developing-cartridge coupling 89. The
coupling recess 94 is recessed rightward from the left endface
of the developing-cartridge coupling 89.

As illustrated in FIG. 4, the developing gear 90 is supported
on the left end potion of the developing roller shaft 44 so as to
be incapable of rotating relative thereto, and engages with the
gear portion 93 of the developing-cartridge coupling 89 on a
lower rear side thereof.

As illustrated in FIG. 11, the supply gear 100 is supported
on a left end portion of the supply roller shaft 46 so as to be
incapable of rotating relative thereto, and engages with the
gear portion 93 of the developing-cartridge coupling 89 on a
bottom side thereof.

The idle gear 91 is rotatably supported in the left develop-
ing-cartridge side wall 31 and disposed on a front side of the
developing-cartridge coupling 89. The idle gear 91 has a
general cylindrical shape that extends in the left-right direc-
tion. The idle gear 91 integrally includes a large-diameter
portion 105 and the small-diameter portion 95.

The large-diameter portion 105 constitutes a left end por-
tion of the idle gear 91. The large-diameter portion 105 is
formed in a general disc shape. Gear teeth are formed on a
circumferential surface of the large-diameter portion 105
across its entire circumference. The large-diameter portion
105 engages with the gear portion 93 of the developing-
cartridge coupling 89 on a front side thereof.

The small-diameter portion 95 extends rightward from a
right surface of the large-diameter portion 105. The small-
diameter portion 95 is formed in a general columnar shape.
The small-diameter portion 95 has an outer diameter that is
smaller than an outer diameter of the large-diameter portion
105. Moreover, the small-diameter portion 95 shares a com-
mon central axis with the large-diameter portion 105. Gear
teeth are formed on a circumferential surface of the small-
diameter portion 95 across its entire circumference.

As illustrated in FIG. 4, the detected gear 92 is disposed
diagonally below and frontward of the developing-cartridge
coupling 89. The detected gear 92 is formed in a general plate
shape that is substantially semi-circular shape in a side view.
The detected gear 92 is rotatably supported in the left devel-
oping-cartridge side wall 31 on a radially center portion
thereof. Gear teeth are formed on a circumferential surface of
the detected gear 92. The detected gear 92 has a downstream
circumferential end portion in a clockwise direction in a left
side view that engages with the small-diameter portion 95 of
the idle gear 91 on a lower front side thereof.

As illustrated in FIGS. 3B and 4, the gear cover 88 is
formed in approximately the same shape and size in a side
view as those of the left developing-cartridge side wall 31.
The gear cover 88 integrally includes a cover plate 96 and a
circumferential side wall 97. The cover plate 96 is generally
plate-shaped and covers the gear train 87 from a left side
thereof. The circumferential side wall 97 protrudes rightward
from a circumferential edge of the cover plate 96. That is, the
gear cover 88 has a generally U-shape both in a cross-sec-
tional view taken along a plane orthogonal to the vertical
direction and in a cross-sectional view taken along a plane
orthogonal to the front-rear direction, with an opening of the
“U” facing rightward.

As illustrated in FIG. 3B, the cover plate 96 has a collar
insertion hole 98 and a coupling insertion hole 99. The collar
insertion hole 98 is formed in a rear end portion of the cover
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plate 96 and penetrates the cover plate 96 in the left-right
direction. The collar member 86 is inserted into the collar
insertion hole 98. The coupling insertion hole 99 is formed in
the cover plate 96 at a position slightly rearward of an
approximately center portion of the cover plate 96 and pen-
etrates the cover plate 96 in the left-right direction. The devel-
oping-cartridge coupling 89 is inserted into the coupling
insertion hole 99.

As illustrated in FIG. 4, an exposing hole 107 is formed in
a lower-front end portion of the circumferential side wall 97
and penetrates the circumferential side wall 97 in a direction
from the upper rear to the lower front. The detected gear 92 is
exposed outside the gear cover 88 on a lower-front side
thereof through the exposing hole 107.

The gear cover 88 is attached to the left developing-car-
tridge side wall 31 from a left side thereof and covers the gear
train 87. With this arrangement, as illustrated in FIG. 3B, the
collar member 86 is inserted into the collar insertion hole 98
of the cover plate 96 and protrudes outward in the left-right
direction from the cover plate 96. Moreover, the coupling
recess 94 of the developing-cartridge coupling 89 is exposed
outside the cover plate 96 in the left-right direction through
the coupling insertion hole 99.

(3) Roller Cover

The developing cartridge 19 having a configuration
described above is replaced by a user when its service life
ends, for example, when the amount of toner in the toner-
accommodating chamber 26 is smaller than a predetermined
amount.

For this reason, the developing cartridge 19 alone may be
shipped and transported.

In such a case, as illustrated in FIG. 5, a roller cover 110 as
an example of a protection cover is attached to a rear end
portion of the developing-cartridge frame 25 of the develop-
ing cartridge 19. In this way, the developing roller 34 exposed
outside the developing-cartridge frame 25 through the open-
ing 30 can be protected by the roller cover 110.

The roller cover 110 is formed of a polymer material such
as a resin material, more specifically, polypropylene. The
roller cover 110 has a general box shape that is open on a front
side thereof. That is, the roller cover 110 has a substantially
U-shape in a cross-sectional view taken along a plane
orthogonal to the left-right direction (see FIG. 11, for
example).

As illustrated in FIG. 5, the roller cover 110 integrally has
a pair of left and right cover side walls 111, a cover top wall
113, a cover bottom wall 114, and a cover body portion 112.

The pair of cover side walls 111 has a general rectangular
shape in a side view that extends in the vertical direction. The
pair of cover side walls 111 are arranged to face and be spaced
apart from each other in the left-right direction.

Each of the pair of cover side walls 111 has a collar inser-
tion groove 115. The collar insertion groove 115 is formed in
a general U-shape in a side view, recessed rearward from a
front edge of the cover side wall 111 on an approximate
vertical center portion thereof.

In a state where the roller cover 110 is attached to the
developing cartridge 19, the developing-roller-shaft collar
portion 84 is received in the collar insertion groove 115 of the
right cover side wall 111 as illustrated in FIG. 5, while the
collar member 86 is received in the collar insertion groove
115 of the left cover side wall 111 as illustrated in FIG. 8.

As illustrated in FIG. 5, the cover top wall 113 bridges top
edges of the pair of cover side walls 111, and the cover bottom
wall 114 bridges bottom edges of the pair of cover side walls
111.
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The cover body portion 112 bridges rear edges of the pair
of'cover side walls 111. The cover body portion 112 integrally
includes an upper plate portion 118, a lower plate portion 119,
a pair of cover side portions 117 as an example of a pair of
releasing portions, and a roller facing portion 116.

The upper plate portion 118 constitutes an upper end por-
tion of the cover body portion 112. The upper plate portion
118 protrudes downward continuously from a rear edge of the
cover top wall 113. The upper plate portion 118 is formed in
a general plate shape that extends in the left-right direction.

The lower plate portion 119 constitutes a lower end portion
of the cover body portion 112. The lower plate portion 119
protrudes upward continuously from a rear edge of the cover
bottom wall 114. The lower plate portion 119 is formed in a
general plate shape that extends in the left-right direction.

Each of the pair of cover side portions 117 is provided so as
to connect a left-right end portion of the upper plate portion
118 and a left-right end portion of the lower plate portion 119
in the vertical direction. In other words, the cover side por-
tions 117 are respectively provided at left and right end por-
tions of the cover body portion 112. Specifically, each of the
pair of cover side portions 117 has a general plate shape that
extends continuously from a top edge of the lower plate
portion 119 at a left-right end portion thereof and is inclined
forward toward the top. Moreover, each of the pair of cover
side portions 117 has an outer left-right end that is connected
to a rear edge of the cover side wall 111.

The roller facing portion 116 bridges inner left-right ends
of'the pair of cover side portions 117. The roller facing portion
116 is formed in a general arcuate shape in a side view, with
its convex side facing rearward, that conforms to a circum-
ferential surface of the rubber roller body 45.

In a state where the roller cover 110 is attached to the
developing cartridge 19, the roller facing portion 116 faces
the circumferential surface of the rubber roller body 45 with
a gap therebetween, as illustrated in FIG. 12.

As illustrated in FIG. 5, the roller cover 110 further inte-
grally includes a cover handle portion 120 and a pair of rib
abutting portions 121 as an example of a projection.

The cover handle portion 120 has a general plate shape that
is substantially rectangular in a plan view, protruding diago-
nally above and rearward from a continuous portion between
the upper plate portion 118 and the cover top wall 113 on an
approximate left-right center region thereof.

The pair of rib abutting portions 121 is provided one on
each of left and right sides of the cover handle portion 120
with a gap therebetween. Each of the pair of rib abutting
portions 121 is formed so as to protrude diagonally above and
rearward from a region across the roller facing portion 116,
the upper plate portion 118, and the cover top wall 113. Each
of the pair of rib abutting portions 121 has an upper surface
that is formed in parallel to an upper surface of the cover top
wall 113, and a rear surface that is formed in parallel to a rear
surface of the lower plate portion 119.

3. Detailed Description of Main Casing

(1) Process-cartridge Mounting Portion

As illustrated in FIG. 10, the main casing 2 has a pair of
main-casing side walls 32 and a process-cartridge mounting
portion 125. The pair of main-casing side walls 32 is arranged
to face and be spaced apart from each other in the left-right
direction. The process-cartridge mounting portion 125 is dis-
posed between the pair of main-casing side walls 32 as illus-
trated in FIG. 1. The scanning unit 16 is also disposed
between the pair of main-casing side walls 32.

The process-cartridge mounting portion 125 is configured
to support the process cartridge 15 at its mounted position,
which will be described later. The process-cartridge mount-
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ing portion 125 is disposed in a rear portion of the main casing
2. With respect to the vertical direction, the process-cartridge
mounting portion 125 is disposed between the sheet supply
unit 3 and the fixing unit 17.

The process-cartridge mounting portion 125 extends in the
left-right direction and is formed in a general L.-shape in a side
view. The process-cartridge mounting portion 125 includes a
first mounting portion 126 constituting a front portion thereof
and a second mounting portion 127 constituting a rear portion
thereof.

The first mounting portion 126 has a generally rectangular
shape in a side view that extends in the front-rear direction.
The first mounting portion 126 has a lower end portion at
which the pickup roller 11 and the feeding roller 12 are
rotatably supported. Moreover, the first mounting portion 126
has an upper surface having a shape that conforms to a lower
end portion of the process cartridge 15, more specifically, a
lower surface of a portion of the drum bottom wall 53 corre-
sponding to the cartridge-mounting portion 68.

The second mounting portion 127 has a general rectangular
shape in a side view that extends in the vertical direction. The
second mounting portion 127 has an engagement groove 128.
The engagement groove 128 is formed in a front surface of the
second mounting portion 127 on an approximate vertical
center region thereof.

The engagement groove 128 is formed in a general curved
shape in a side view, recessed rearward from the front surface
of'the second mounting portion 127. The engagement groove
128 has a shape that conforms to a rear end potion of the
process cartridge 15, more specifically, an outer surface of the
drum rear wall 57.

The second mounting portion 127 is disposed rearward of
the first mounting portion 126 such that a portion of the front
surface of the second mounting portion 127 positioned lower
than the engagement groove 128 faces a rear surface of the
first mounting portion 126 in the front-rear direction with a
gap therebetween. Moreover, the feeding path 14 is formed by
the rear surface of the first mounting portion 126 and the
portion of the front surface of the second mounting portion
127 positioned lower than the engagement groove 128.

(2) Scanning Unit

The scanning unit 16 is disposed in a front portion of the
main casing 2. More specifically, the scanning unit 16 is
disposed frontward of the second mounting portion 127. The
scanning unit 16 confronts but is spaced apart from the second
mounting portion 127 in the front-rear direction.

The main casing 2 has a cartridge-accommodating portion
150 as an example of a cartridge accommodating portion that
is defined by the process-cartridge mounting portion 125, the
scanning unit 16, and the pair of main-casing side walls 32.
The laser beam L irradiated from the scanning unit 16 passes
through the cartridge-accommodating portion 150. That is,
the cartridge-accommodating portion 150 includes an expo-
sure space S1.

(3) Guide Portion

As illustrated in FIGS. 1, 3A, 3B, and 11, the main casing
2 includes guide portions 37, an actuator 101 as an example of
a detector, and a main-casing coupling 133 as an example of
a transmitting portion.

As illustrated in FIG. 1, the guide portions 37 are respec-
tively provided on inner surfaces of the main-casing side
walls 32 at a position corresponding to the cartridge-accom-
modating portion 150 and face each other.

Each of the guide portions 37 includes a drum-shaft guide
portion 129 and a boss guide portion 130.

The drum-shaft guide portion 129 is provided so as to be
inclined downward toward the rear from an approximately

10

25

40

45

55

65

16

front-rear center region on a top edge of the main-casing side
wall 32. The drum-shaft guide portion 129 is recessed out-
ward in the left-right direction from the inner left-right sur-
face of the main-casing side wall 32.

The boss guide portion 130 is provided on a front side of
and spaced apart from the drum-shaft guide portion 129. The
boss guide portion 130 is recessed outward in the left-right
direction from the inner left-right surface of the main-casing
side wall 32. Moreover, the boss guide portion 130 is inclined
rearward toward the bottom from the top edge of the main-
casing side wall 32. The boss guide portion 130 has a down-
ward inclination larger than that of the drum-shaft guide
portion 129. That is, the drum-shaft guide portion 129 and the
boss guide portion 130 are provided such that a front-rear gap
between the drum-shaft guide portion 129 and the boss guide
portion 130 increases toward a lower-rear side thereof.

(4) Actuator and Main-casing Coupling

As illustrated in FIG. 11, the actuator 101 is provided at a
left end portion of the main casing 2 in an approximate front-
rear center region thereof. The actuator 101 is arranged to
face, in the vertical direction, the detected gear exposure
opening 69 of the process cartridge 15 when the process
cartridge 15 is disposed at the mounted position (described
later).

As illustrated in FIGS. 4 and 11, the actuator 101 includes
a pivot shaft 102, a detecting portion 103, and an acting
portion 104. In the following description of the actuator 101,
it is assumed that the actuator 101 is placed in a non-detection
position (described later).

The pivot shaft 102 is formed in a general columnar shape
that extends in the left-right direction. The detecting portion
103 is formed in a general rod shape that extends diagonally
upward and rearward continuously from an upper rear end of
the pivot shaft 102. The acting portion 104 is formed in a
general rod shape that extends downward continuously from
a lower end of the pivot shaft 102.

The pivot shaft 102 is rotatably supported on the left main-
casing side wall 32, whereby the actuator 101 is supported in
the main casing 2 so as to be capable of pivotally moving
about the pivot shaft 102. With this configuration, the actuator
101 can pivotally move between a non-detection position in
which the detecting portion 103 erects diagonally upward and
rearward as illustrated in FIG. 11 and a detection position in
which the detecting portion 103 is tilted rearward as illus-
trated in FIG. 4. The actuator 101 is normally biased toward
the non-detection position by a biasing member (not illus-
trated).

As illustrated in FIG. 11, when the actuator 101 is placed in
the non-detection position, the acting portion 104 is not
detected by a sensor (not illustrated), such as an optical sen-
sor, provided in the main casing 2. On the other hand, as
illustrated in FIG. 4, when the actuator 101 is placed in the
detection position, the acting portion 104 is detected by the
sensor (not illustrated) provided in the main casing 2.

As illustrated in FIG. 3B, the main-casing coupling 133 is
provided on the left main-casing side wall 32. The main-
casing coupling 133 is formed in a general columnar shape
that extends in the left-right direction and is configured to
advance and retract in the left-right direction in conjunction
with a movement of the top cover 7. Moreover, the main-
casing coupling 133 has a right end portion that is fitted with
the coupling recess 94 of the developing-cartridge coupling
89 s0 as to be immovable relative thereto when the main-
casing coupling 133 advances rightward.

4. Operation for Packaging Printer

When such a printer 1 is shipped and transported, for
example, rather than packaging the process cartridge 15 and
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the main casing 2 separately, the printer 1 is packaged in a
state where the process cartridge 15 with the roller cover 110
is accommodated in the main casing 2 as illustrated in FIG.
12.

(1) Operation for Accommodating Developing Cartridge
in Drum Cartridge

More specifically, in order to package the printer 1, as
illustrated in FIGS. 5 and 6, first, the developing cartridge 19
to which the roller cover 110 is attached is accommodated in
the cartridge-mounting portion 68 of the drum cartridge 18.

In order to accommodate the developing cartridge 19 to
which the roller cover 110 is attached in the cartridge-mount-
ing portion 68, a user inserts the developing cartridge 19 to
which the roller cover 110 is attached into the mounting space
S2 defined between the drum-accommodating portion 67 and
the extension portion 63 from a top side thereof.

Through this operation, as illustrated in FIG. 12, the pair of
rib abutting portions 121 of the roller cover 110 comes into
contact with the rib 62 of the drum-accommodating portion
67, and the front end portion of the developing-cartridge
frame 25 comes into contact with the handle portion 64 of the
extension portion 63.

When the user continues to move the developing cartridge
19 to which the roller cover 110 is attached further downward,
the extension portion 63 and the drum front wall 52 are
resiliently deformed rearward. As a result, the developing
cartridge 19 to which the roller cover 110 is attached is
interposed between the rib 62 of the drum-accommodating
portion 67 and the handle portion 64 of the extension portion
63, thereby being resiliently supported in the cartridge-
mounting portion 68.

In this way, the developing cartridge 19 to which the roller
cover 110 is attached is placed in an accommodated position.
Inthe accommodated position, the developing cartridge 19 to
which the roller cover 110 is attached is accommodated in the
mounting space S2 of the cartridge-mounting portion 68. As
aresult, the process cartridge 15 having the roller cover 110 is
configured. The process cartridge 15 and the roller cover 110
constitute an example of a cartridge.

Atthis time, the extension portion 63 is positioned opposite
to the drum-accommodating portion 67 with respect to the
developing cartridge 19 placed in the accommodated posi-
tion. Further, a portion of the drum bottom wall 53 corre-
sponding to the cartridge-mounting portion 68 is disposed
downward of the developing cartridge 19 placed in the
accommodated position and faces the developing cartridge 19
with a gap therebetween.

Further, as illustrated in FIG. 6, the pair of cover side
portions 117 of the roller cover 110 is disposed downward of
the rib 62 of the drum top wall 54 and faces the rib 62 with a
gap therebetween. Moreover, as illustrated in FIG. 12, the
cover body portion 112 and the lower plate portion 119 of the
roller cover 110 are disposed to face the photosensitive drum
20 with a gap therebetween. That is, the roller cover 110 is
separated from the photosensitive drum 20 when the process
cartridge 15 with the roller cover 110 is at the accommodated
position.

Further, as illustrated in FIG. 9, the developing-cartridge
grip portions 77 of the developing cartridge 19 are respec-
tively disposed on outer left and right sides of the pressure-
receiving portions 65 of the extension portion 63 such that the
extension portion 63 is interposed between the developing-
cartridge grip portions 77. More specifically, the developing-
cartridge grip portions 77 respectively face the pressure-re-
ceiving portions 65 in the left-right direction with a gap
therebetween. Moreover, each of the protruding portions 71
of'the developing cartridge 19 is disposed between each of the
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pressure-receiving portions 65 and the handle portion 64 in
the left-right direction. More specifically, the protruding por-
tions 71 are respectively disposed on outer left and right sides
of the handle portion 64, facing the handle portion 64 with a
gap therebetween, and respectively disposed on inner left and
right sides of the pressure-receiving portions 65, facing the
pressure-receiving portions 65 with a gap therebetween.

(2) Operation for Accommodating Process Cartridge Pro-
vided With Protection Cover in Main Casing

Next, the process cartridge 15 with the roller cover 110 is
accommodated in the cartridge-accommodating portion 150
of the main casing 2.

In order to accommodate the process cartridge 15 with the
roller cover 110 in the cartridge-accommodating portion 150
of'the main casing 2, first, the user places the top cover 7 of the
main casing 2 in the open position to open the cartridge access
opening 5 as illustrated in FIG. 10.

Subsequently, as illustrated in FIGS. 1 and 6, the user grips
the handle portion 64 of the drum cartridge 18 to insert the
process cartridge 15 into the main casing 2 through the car-
tridge access opening 5 such that the left and right end por-
tions of the drum shaft 24 are fitted in the drum-shaft guide
portions 129 from an upper-front side thereof and that the
guide bosses 60 are fitted in the boss guide portions 130 from
an upper-front side thereof. Thereafter, the user pushes the
process cartridge 15 downward and rearward.

Then, the left and right end portions of the drum shaft 24
are guided by the drum-shaft guide portions 129, and the
guide bosses 60 are guided by the boss guide portions 130.
Hence, the process cartridge 15 is moved diagonally down-
ward and rearward while rotating in a counter-clockwise
direction in a right side view about the drum shaft 24 of the
photosensitive drum 20.

When the left and right end portions of the drum shaft 24
reach bottom ends of the drum-shaft guide portion 129 and
the guide bosses 60 reach bottom ends of the boss guide
portions 130, the drum rear wall 57 of the drum frame 50 is
fitted in the engagement groove 128 of the second mounting
portion 127 and the drum bottom wall 53 of the drum frame
50 is disposed above the first mounting portion 126.

In this way, the process cartridge 15 with the roller cover
110 is placed in the mounted position to be mounted in the
process-cartridge mounting portion 125, and is accommo-
dated in the cartridge-accommodating portion 150. That is,
the process cartridge 15 is accommodated in the cartridge-
accommodating portion 150 in a state where the developing
cartridge 19 is disposed at the accommodated position.

At this time, the developing cartridge 19 at the accommo-
dated position is disposed in the main casing 2 so as to overlap
the irradiation path of the laser beam L irradiated from the
scanning unit 16. That is, in a state where the process car-
tridge 15 is accommodated in the cartridge-accommodating
portion 150, at least a portion of the developing cartridge 19
at the accommodated position is disposed in the exposure
space S1 that allows the laser beam L to pass therethrough.

Further, as illustrated in FIG. 11, the detected gear 92 is
disposed above the actuator 101 so as not to contact the
actuator 101. That is, the actuator 101 continues to be placed
in the non-detection position.

Further, as illustrated in FIG. 7B, the developing-cartridge
coupling 89 does not oppose the main-casing coupling 133 in
the left-right direction and is disposed above and forward of
the main-casing coupling 133. That is, even when the top
cover 7 is placed in the closed position and the main-casing
coupling 133 advances rightward, the coupling recess 94 of
the developing-cartridge coupling 89 does not engage with
the main-casing coupling 133.
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Subsequently, the user moves the top cover 7 of the main
casing 2 from the open position toward the closed position.

At this time, as illustrated in FIG. 13, if the process car-
tridge 15 with the roller cover 110 has not been sufficiently
mounted in the process-cartridge mounting portion 125, the
pressing portions 10 will abut against top edges of the pres-
sure-receiving portions 65 of the extension portion 63 from a
top side thereof.

Asthe top cover 7 continues to move to the closed position,
the drum cartridge 18 is pressed downward by the pressing
portions 10 through the pressure-receiving portions 65. This
pressure will place the process cartridge 15 with the roller
cover 110 in the proper mounted position inside the main
casing 2 as illustrated in FIG. 12.

In this way, the top cover 7 is placed in the closed position
while the process cartridge 15, in which the developing car-
tridge 19 is placed in the accommodated position, is accom-
modated in the cartridge-accommodating portion 150.

(3) Packaging of Printer

The printer 1 in which the process cartridge 15 with the
roller cover 110 is accommodated in the cartridge-accommo-
dating portion 150 is packaged in a box-shaped packaging
material (not illustrated), for example, and is shipped and
transported.

5. Installation of Printer

When the packaged printer 1 is made available foruse, first,
the user takes out the printer 1 from the package (not illus-
trated) and places the printer 1 on a level surface for installa-
tion.

(1) Operation for Removing Process Cartridge with Pro-
tection Cover from Main Casing

Next, the user removes the process cartridge 15 with the
roller cover 110 from the main casing 2.

In order to remove the process cartridge 15 with the roller
cover 110 from the main casing 2, steps in the operation for
accommodating the process cartridge 15 with the roller cover
110 in the main casing 2 described above are performed in
reverse.

Specifically, as illustrated in FIG. 10, the user places the
top cover 7 of the main casing 2 in the open position, grips the
handle portion 64 of the drum cartridge 18, and pulls the
handle portion 64 upward and frontward.

Then, as illustrated in FIG. 12, the left and right end por-
tions of the drum shaft 24 are guided by the drum-shaft guide
portions 129 and the guide bosses 60 are guided by the boss
guide portions 130. Hence, the process cartridge 15 is moved
diagonally upward and frontward while rotating in a clock-
wise direction in a right side view about the drum shaft 24 of
the photosensitive drum 20.

As the user continues to pull the process cartridge 15 with
the roller cover 110 upward and frontward, the process car-
tridge 15 is removed from the main casing 2 through the
cartridge access opening 5.

This completes the operation for removing the process
cartridge 15 with the roller cover 110 from the main casing 2.

(2) Operation for Detaching Protection Cover from Devel-
oping Cartridge and Operation for Mounting Developing
Cartridge in Drum Cartridge

Next, as illustrated in FIG. 6, the developing cartridge 19 at
the accommodated position is removed from the cartridge-
mounting portion 68 of the drum cartridge 18.

In order to remove the developing cartridge 19 disposed at
the accommodated position from the cartridge-mounting por-
tion 68 of the drum cartridge 18, the user grips the develop-
ing-cartridge grip portions 77 of the developing cartridge 19
to pull the developing-cartridge grip portions 77 upward. The
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developing cartridge 19 is thus removed upward from a posi-
tion between the extension portion 63 and the drum-accom-
modating portion 67.

As aresult, as illustrated in FIG. 5, the developing cartridge
19 to which the roller cover 110 is attached is removed from
the drum cartridge 18.

Subsequently, the user grips the cover handle portion 120
of the roller cover 110 to pull the cover handle portion 120
upward and rearward, thereby detaching the roller cover 110
from the developing cartridge 19.

Subsequently, the user grips the developing-cartridge grip
portions 77 of the developing cartridge 19 from which the
roller cover 110 is detached, and inserts the developing car-
tridge 19 into the cartridge-mounting portion 68 of the drum
cartridge 18 from a top side thereof, as illustrated in FIG. 2.

At this time, as illustrated in FIGS. 3A and 3B, the devel-
oping-roller-shaft collar portion 84 and the collar member 86
of'the developing cartridge 19 are guided by top edges of the
corresponding mounting-portion side walls 56 to be moved
downward and rearward. In this way, the rear end portion of
the developing cartridge 19 is moved downward and rear-
ward.

Through this operation, the developing-roller-shaft collar
portion 84 and the collar member 86 reach the corresponding
collar-receiving grooves 59, and are moved rearward while
guided by the corresponding collar-receiving grooves 59. As
a result, the developing-roller-shaft collar portion 84 and the
collar member 86 are fitted into the corresponding collar-
receiving grooves 59, and the developing cartridge 19 is
mounted in the cartridge-mounting portion 68 of the drum
cartridge 18. That is, the developing roller 19 from which the
roller cover 110 is detached is placed in a mounted position.
Further, the collar-receiving grooves 59 guide mounting and
removal of the developing cartridge 19 from which the roller
cover 110 is detached in and from the cartridge-mounting
portion 68.

This completes the operation for mounting the developing
cartridge 19 in the cartridge-mounting portion 68.

At this time, as illustrated in FIG. 1, the developing roller
34 of the developing cartridge 19 is in contact with the pho-
tosensitive drum 20.

(3) Operation for Mounting of Process Cartridge in Main
Casing

Next, the process cartridge 15 in which the developing
cartridge 19 is mounted is mounted in the process-cartridge
mounting portion 125 of the main casing 2.

In order to mount the process cartridge 15, in which the
developing cartridge 19 is mounted, in the process-cartridge
mounting portion 125 of the main casing 2, steps the same as
those in the operation for accommodating the process car-
tridge 15 with the roller cover 110 in the main casing are
performed.

Through this operation, the process cartridge 15 is
mounted in its mounted position to be mounted in the process-
cartridge mounting portion 125, and is also accommodated in
the cartridge-accommodating portion 150.

At this time, the developing cartridge 19 is disposed below
and spaced apart from the irradiation path of the laser beam L.
irradiated from the scanning unit 16.

Further, as illustrated in FIG. 4, the detected gear 92 is in
contact with the actuator 101 from a lower-front side thereof
through the detected gear exposure opening 69 and the expos-
ing hole 107. The actuator 101 is thus placed in the detection
position while resisting against the biasing force of the bias-
ing member (not illustrated). As a result, a controller (not
illustrated) provided in the main casing 2 determines that the
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developing cartridge 19 is mounted when a sensor (not illus-
trated) detects that the actuator 101 is placed in the detection
position.

Further, as illustrated in FIG. 3B, the developing-cartridge
coupling 89 faces the main-casing coupling 133 in the left-
right direction with a gap therebetween.

Subsequently, the user moves the top cover 7 of the main
casing 2 from the open position toward the closed position to
place the top cover 7 in the closed position. This completes
the operation for mounting the process cartridge 15, in which
the developing cartridge 19 is mounted, in the process-car-
tridge mounting portion 125 of the main casing 2.

(4) Operation for Driving Developing Roller and Opera-
tion for Detecting New Cartridge

When the user places the top cover 7 of the main casing 2
in the closed position, the main-casing coupling 133 (indi-
cated by a chain double-dashed line in FIG. 3B) advances
rightward in conjunction with the closing movement of the
top cover 7 and is fitted with the developing-cartridge cou-
pling 89 of the developing cartridge 19 so as to be incapable
of rotating relative thereto.

Thereafter, a drive source (not illustrated) provided in the
main casing 2 inputs a driving force in the clockwise direction
in a left side view into the developing-cartridge coupling 89
through the main-casing coupling 133.

Then, as illustrated in FIG. 4, the driving force from the
drive source (not illustrated) is transmitted to the developing
gear 90 through the gear portion 93 of the developing-car-
tridge coupling 89 to be inputted into the developing roller
shaft 44. As a result, the developing roller 34 is driven and
rotates in the clockwise direction in a right side view, as
illustrated in FIG. 1.

Further, as illustrated in FIG. 4, the driving force is trans-
mitted to the detected gear 92 through the gear train 87 to
rotate the detected gear 92 in the clockwise direction in a left
side view.

As the detected gear 92 rotates, contact between the
upstream circumferential end portion of the detected gear 92
in the clockwise direction in a left side view and the detecting
portion 103 of the actuator 101 is released. The actuator 101
is thus pivotally moved in the clockwise direction in a left side
view by the biasing force of the biasing member (not illus-
trated), and is placed in the non-detection position.

As the detected gear 92 continues to rotate in the clockwise
direction in a left side view, the downstream circumferential
end portion of the detected gear 92 in the clockwise direction
in a left side view abuts against the detecting portion 103 of
the actuator 101 from a top side thereof. As a result, the
actuator 101 is pivotally moved in a counter-clockwise direc-
tionina left side view while resisting against the biasing force
of'the biasing member (not illustrated). Thus, the actuator 101
is placed in the detection position.

As the detected gear 92 further continues to rotate in the
clockwise direction in a left side view, the upstream circum-
ferential end portion of the detected gear 92 in the clockwise
direction in a left side view is disengaged from the small-
diameter portion 95 of the idle gear 91. At this time, the
downstream circumferential end portion of the detected gear
92 in the clockwise direction in a left side view remains
abutted with the detecting portion 103 of the actuator 101
from a top side thereof.

The controller (not illustrated) determines that the devel-
oping cartridge 19 is not used (i.e. the developing cartridge 19
is new) when the sensor (not illustrated) detects that the
actuator 101 has been moved from the detection position to
the non-detection position, and then from the non-detection
position to the detection position.
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Further, when the developing cartridge 19 under usage is
mounted in the main casing 2, the detected gear 92 does not
engage with theidle gear 91. Hence, the detected gear 92 does
not rotate and the downstream circumferential end portion of
the detected gear 92 in the clockwise direction in a left side
view continues to abut against the detecting portion 103 of the
actuator 101 from a top side thereof. Thus, the actuator 101
continues to be placed in the detection position. In this case,
the controller (not illustrated) determines that the developing
cartridge 19 is not new when the sensor (not illustrated)
detects that the actuator 101 continues to be placed in the
detection position for a predetermined period of time.

6. Operational Advantages

(1) In the process cartridge 15, as illustrated in FIG. 6, the
developing cartridge 19 to which the roller cover 110 is
attached can be disposed at the accommodated position to be
accommodated in the cartridge-mounting portion 68. With
this arrangement, in a state where the developing cartridge 19
is disposed at the accommodated position, the developing
roller 34 can be separated from the photosensitive drum 20
while being protected by the roller cover 110.

That is, the roller cover 110, which is attached to the
developing cartridge 19 when the developing cartridge 19
alone is transported, can be used as a member for separating
the developing roller 34 from the photosensitive drum 20
when the developing cartridge 19 is at the accommodated
position.

The printer 1 is thus shipped and transported while accom-
modating the process cartridge 15, in which the developing
cartridge 19 is disposed at the accommodated position, in the
cartridge-accommodating portion 150 of the main casing 2,
as illustrated in FIG. 12. As a result, the package of the printer
1 for transportation can be reduced in size and permanent
deformation of the developing roller 34 can also be sup-
pressed.

The roller cover 110 can be used as a member for separat-
ing the developing roller 34 from the photosensitive drum 20
during transportation of the printer 1 in which the process
cartridge 15 is accommodated in the cartridge-accommodat-
ing portion 150. Therefore, as compared to a case where a
separate member to be used only during transportation of the
printer 1 is provided, the transportation cost of the process
cartridge 15 can be reduced, which in turn enables the trans-
portation cost of the printer 1 to be reduced.

(2) Further, the developing cartridge 19 is resiliently sup-
ported in the drum cartridge 18 when the developing cartridge
19 is at the accommodated position, as illustrated in FIG. 6.

With this arrangement, even if the developing cartridge 19
interferes with a member provided in the main casing 2 such
as the pressing portions 10 of the top cover 7 when the printer
1 is being transported, impact resulting from the interference
can be absorbed.

As a result, during transportation of the printer 1 in which
the process cartridge 15 is accommodated in the main casing
2, damages to the drum cartridge 18 and to the developing
cartridge 19 can be suppressed.

(3) Further, the developing cartridge 19 at the accommo-
dated position is resiliently supported in the drum cartridge
18 while being interposed between the drum-accommodating
portion 67 and the extension portion 63, as illustrated in FI1G.
6.

With this arrangement, the developing cartridge 19 at the
accommodated position can be reliably resiliently supported
in the drum cartridge 18 with a simple structure.

(4) Further, the opening 66 is formed in the drum bottom
wall 53 at the continuous portion 36 connected to the drum
front wall 52 as illustrated in FIG. 8.
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Therefore, the drum front wall 52 and the extension portion
63 can be reliably configured to be resiliently deformable.

Asaresult, as illustrated in FIG. 6, the developing cartridge
19 that is disposed at the accommodated position and inter-
posed between the drum-accommodating portion 67 and the
extension portion 63 can be more reliably resiliently sup-
ported in the drum cartridge 18.

(5) Further, the drum front wall 52 and the extension por-
tion 63 are inclined from the base end 48 of the drum front
wall 52 connected to the drum bottom wall 53 toward the free
end 49 of the extension portion 63 such that the free end 49 is
farther away from the photosensitive drum 20 than the base
end 48 from the photosensitive drum 20, as illustrated in FIG.
3A. With this configuration, a relatively larger space can be
secured between the extension portion 63 and the drum-
accommodating portion 67.

That is, the space for placing the developing cartridge 19 in
the accommodated position can be reliably secured in the
cartridge-mounting portion 68 of the drum cartridge 18.

(6) Further, the length [.1 from the base end 48 of the drum
front wall 52 to the free end 49 of the extension portion 63 is
set to be greater than the length .2 of the drum-accommodat-
ing portion 67 in the vertical direction, as illustrated in FIG.
3A.

Hence, the space between the extension portion 63 and the
drum-accommodating portion 67 can be increased with a
simple structure. As a result, the space for placing the devel-
oping cartridge 19 in the accommodated position can be
secured in the cartridge-mounting portion 68 of the drum
cartridge 18 more reliably.

(7) Further, the drum frame 50 has the collar-receiving
grooves 59, as illustrated in FIGS. 3A and 3B.

Hence, the operation for mounting and removing the devel-
oping cartridge 19, from which the roller cover 110 is
detached, relative to the cartridge-mounting portion 68 can be
performed smoothly.

Further, the collar-receiving grooves 59 are formed closer
to the drum bottom wall 53 than the rotation axis A of the
photosensitive drum 20 to the drum bottom wall 53. In other
words, the collar-receiving grooves 59 are positioned further
downward than the rotation axis A of the photosensitive drum
20. Thus, as compared to a case where the collar-receiving
grooves 59 are positioned further upward than the rotation
axis A of the photosensitive drum 20, a relatively larger space
in the vertical direction can be secured in the cartridge-
mounting portion 68.

Therefore, the space for placing the developing cartridge
19 in the accommodated position can be increased in the
cartridge-mounting portion 68, while allowing a smooth
operation for mounting and removing the developing car-
tridge 19 relative to the cartridge-mounting portion 68.

(8) Further, the developing cartridge 19 is provided with
the developing-cartridge grip portions 77, as illustrated in
FIG. 5.

Hence, the user can grip the developing-cartridge grip por-
tions 77 when the developing cartridge 19 is mounted in and
removed from the cartridge-mounting portion 68. Therefore,
the operation for mounting and removing the developing
cartridge 19 relative to the cartridge-mounting portion 68 can
be performed smoothly.

Further, when the developing cartridge 19 is at the accom-
modated position, the developing-cartridge grip portions 77
are respectively disposed on the outer left and right sides of
the pressure-receiving portions 65 such that the extension
portion 63 are interposed between the developing-cartridge
grip portions 77, as illustrated in FIGS. 6 and 9. Therefore,
when the developing cartridge 19 is placed in the accommo-
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dated position, interference between the developing-car-
tridge grip portions 77 and the extension portion 63 can be
suppressed. Moreover, left-right movement of the developing
cartridge 19 disposed at the accommodated position relative
to the drum cartridge 18 can be restricted.

(9) Further, the drum-accommodating portion 67 is pro-
vided with the rib 62, and the roller cover 110 is provided with
the rib abutting portions 121, as illustrated in FIG. 12.

The rib 62 contacts the rib abutting portions 121 when the
developing cartridge 19 is at the accommodated position.
With this configuration, the photosensitive drum 20 accom-
modated in the drum-accommodating portion 67 can be sepa-
rated from the roller cover 110.

As aresult, even if vibration is applied to the printer 1, in
which the process cartridge 15 is accommodated in the main
casing 2, during its transportation, frictional contact between
the photosensitive drum 20 and the roller cover 110 can be
suppressed, and thus, damages to the photosensitive drum 20
can be suppressed.

(10) Further, the roller cover 110 has the pair of cover side
portions 117 on the left and right end portions thereof, as
illustrated in FIG. 5.

As illustrated in FIGS. 7A and 7B, when the developing
cartridge 19 is at the accommodated position, the pair of cover
side portions 117 are disposed below the rib 62, facing the rib
62 with a gap therebetween.

With this arrangement, the developing cartridge 19 can be
reliably placed in the accommodated position. As a result, the
developing cartridge 19 can be reliably disposed at the
accommodated position, while allowing the photosensitive
drum 20 to be separated from the roller cover 110.

(11) Further, the cartridge-accommodating portion 150 of
the printer 1 is configured to accommodate the process car-
tridge 15 in which the developing cartridge 19 is disposed at
the accommodated position, as illustrated in FIG. 12.

With this configuration, when the printer 1 is shipped and
transported, the cartridge-accommodating portion 150 can
accommodate therein the process cartridge 15 in which the
developing cartridge 19 is disposed at the accommodated
position. Hence, the package size of the printer 1 for trans-
portation can be reduced and permanent deformation of the
developing roller 34 can be suppressed.

(12) Further, the handle portion 64 is provided in the exten-
sion portion 63, and the protruding portions 71 are provided
in the developing cartridge 19, as illustrated in FIG. 9.

Hence, as illustrated in FIG. 12, when the process cartridge
15 is accommodated in the cartridge-accommodating portion
150, for example, the user can grip the handle portion 64. This
improves the operability of the process cartridge 15.

When the developing cartridge 19 is at the accommodated
position, as illustrated in FIG. 9, left-right movement of the
developing cartridge 19 at the accommodated position rela-
tive to the drum cartridge 18 can be restricted since the pro-
truding portions 71 of the developing cartridge 19 each face
the handle portion 64 in the left-right direction.

(13) Further, in the printer 1, as illustrated in FIG. 12, the
top cover 7 can be placed in the closed position in a state
where the process cartridge 15, in which the developing car-
tridge 19 is disposed at the accommodated position, is accom-
modated in the cartridge-accommodating portion 150.

Hence, the package of the printer 1 for transportation can
be reduced in size further. Moreover, since the top cover 7 can
be placed in the closed position, unexpected separation of the
process cartridge 15 from the main casing 2 during transpor-
tation of the printer 1 can be suppressed.
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(14) Further, the top cover 7 includes the pressing portions
10, as illustrated in F1G. 13.

With this configruation, if the process cartridge 15 is still in
the process of being accommodated in the cartridge-accom-
modating portion 150 (if the process cartridge 15 is not fully
accommodated in the cartridge-accommodating portion 150)
when the top cover 7 is moved from the open position toward
the closed position, the pressing portions 10 will press the
extension portion 63 of the process cartridge 15. As the top
cover 7 continues to move, the process cartridge 15 is moved
from a position in the process of being accommodated to a
position accommodated in the cartridge-accommodating por-
tion 150.

That is, by moving the top cover 7, the process cartridge 15
can be reliably accommodated in the cartridge-accommodat-
ing portion 150. Moreover, since the pressing portions 10 are
configured to press the left and right end portions of the
extension portion 63, this configuration can suppress the
pressing parts 10 from contacting the developing cartridge 19
at the accommodated position.

(15) When the process cartridge 15, in which the develop-
ing cartridge is disposed at the accommodated position, is
accommodated in the cartridge-accommodating portion 150,
atleastaportion of the developing cartridge 19 is placed in the
exposure space S1, as illustrated in FIG. 12.

In other words, the exposure space S1 is used as part of the
space for accommodating the process cartridge 15 in which
the developing cartridge 19 is disposed at the accommodated
position. That is, the exposure space S1 and the space for
accommodating the process cartridge 15 in which the devel-
oping cartridge 19 is disposed at the accommodated position
are secured in the main casing 2 so as to be shared with each
other.

With this arrangement, it is not necessary to secure the
exposure space S1 and the space for accommodating the
process cartridge 15 in which the developing cartridge 19 is
disposed at the accommodated position separately in the main
casing 2. Thus, the main casing 2 can be made more compact,
which in turn enables the printer 1 to be made more compact.

As a result, the package for transportation of the printer 1
can be reduced in size further.

(16) Further, as illustrated in FIG. 11, the main casing 2
includes the actuator 101, and the developing cartridge 19
includes the detected gear 92.

In a state where the developing cartridge 19 from which the
roller cover 110 is detached is mounted in the drum cartridge
18, the detected gear 92 is detected by the actuator 101, as
illustrated in FIG. 4.

With this configuration, the actuator 101 can detect infor-
mation on the process cartridge 15, specifically whether the
developing cartridge 19 is mounted or removed and whether
the developing cartridge 19 is new or used.

On the other hand, in a state where the developing cartridge
19 to which the roller cover 110 is attached is disposed at the
accommodated position as illustrated in FIG. 11, the detected
gear 92 is not detected by the actuator 101.

Hence, detection can be made through a simple structure
that the developing cartridge 19 from which the roller cover
110 is detached has not been mounted in the drum cartridge
18.

(17) Further, as illustrated in FIG. 3B, the main casing 2
includes the main-casing coupling 133, and the developing
cartridge 19 includes the developing-cartridge coupling 89.

With this configuration, in a state where the developing
cartridge 19 from which the roller cover 110 is detached is
mounted in the drum cartridge 18, the main-casing coupling
133 is fitted with the coupling recess 94 of the developing-
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cartridge coupling 89 so as to be incapable of rotating relative
thereto. As a result, a driving force is transmitted to the
developing-cartridge coupling 89 through the main-casing
coupling 133, thereby driving the developing roller 34.

On the other hand, in a state where the developing cartridge
19 to which the roller cover 110 is attached is disposed at the
accommodated position as illustrated in FIG. 7B, the main-
casing coupling 133 does not engage with the developing-
cartridge coupling 89.

Hence, in a state where the developing cartridge 19 from
which the roller cover 110 is detached is not mounted in the
drum cartridge 18, the developing roller 34 can be prevented
from being driven, which in turn prevents an image forming
operation from being started.

7. Second Embodiment

Next, a second embodiment of the disclosure will be
described while referring to FIG. 14.

In FIG. 14, parts corresponding to those in FIGS. 1 through
13 are designated with the same reference numerals to avoid
duplicating description.

In the first embodiment, as illustrated in FIGS. 7A and 7B,
the developing cartridge 19 placed in the accommodated
position is accommodated in the mounting space S2 while
being interposed between the cartridge-mounting portion 68
and the extension portion 63. More specifically, the roller
cover 110 is disposed on a rear side in the mounting space S2
and the developing-cartridge grip portions 77 are disposed on
a front side in the mounting space S2.

In contrast, in the second embodiment, as illustrated in
FIG. 14, the developing cartridge 19 placed in the accommo-
dated position is accommodated in the mounting space S2
such that the roller cover 110 is disposed on a bottom side in
the mounting space S2 and the developing-cartridge grip
portions 77 are disposed on a top side in the mounting space
S2.

In the second embodiment described above, in a state
where the developing cartridge 19 is disposed at the accom-
modated position, the process cartridge 15 can be accommo-
dated in the cartridge-accommodating portion 150 of the
main casing 2 and the top cover 7 can be placed in the closed
position.

Therefore, the second embodiment can obtain the same
operational advantages described above in the first embodi-
ment.

Further, since the developing-cartridge grip portions 77 of
the developing cartridge 19 placed in the accommodated
position is disposed on the top side, the user can easily grips
the developing-cartridge grip portions 77 by placing the top
cover 7 in the open position.

Therefore, only the developing cartridge 19 to which the
roller cover 110 is attached can be removed from the main
casing 2 easily, and the operation for mounting and removing
the developing cartridge 19 relative to the main casing 2 can
be performed smoothly.

8. Variations of Embodiments

The printer 1 described above is an example of the image
forming apparatus of the disclosure, but the disclosure is not
limited to the embodiments described above.

In addition to the monochromatic printer described above,
the image forming apparatus of the disclosure may be con-
figured as a color printer.

When configured as a color printer, the image forming
apparatus may be configured as a direct tandem type color
printer provided with a plurality of photosensitive drums and
a recording medium conveying member; or as an intermedi-
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ate-transfer tandem type color printer provided with a plural-
ity of photosensitive drums, an intermediate transfer body,
and a transfer member.

Instead of the developing roller 34 described above, a
developing sleeve, a developing belt, a brush roller, or other
member may be used as a developer carrier.

These variations can also obtain the same operational
advantages described above in the first and second embodi-
ments.

Note that the first and second embodiments and the varia-
tions described above may also be arbitrarily combined.

While the description has been made in detail with refer-
ence to the embodiments thereof, it would be apparent to
those skilled in the art that various changes and modifications
may be made therein without departing from the spirit of the
disclosure.

What is claimed is:

1. A cartridge comprising:

a first cartridge including:

a photosensitive body configured to rotate;

a photosensitive-body accommodating portion config-
ured to accommodate the photosensitive body
therein; and

a cartridge mounting portion;

a second cartridge configured to be detachably mounted in
the first cartridge and including a developer carrier con-
figured to rotate to supply toner to the photosensitive
body; and

a protection cover configured to provide an attached state
to be attached to the second cartridge and a detached
state to be detached from the second cartridge, the pro-
tection cover at the attached state being configured to
face the developer carrier to protect the developer car-
rier, the second cartridge being configured to provide an
accommodated position to be accommodated in the car-
tridge mounting portion when the protection cover is at
the attached state, the second cartridge being configured
to provide a mounted position to be mounted in the
cartridge mounting portion when the protection cover is
at the detached state.

2. The cartridge as claimed in claim 1, wherein the second
cartridge at the accommodated position is resiliently sup-
ported in the first cartridge.

3. The cartridge as claimed in claim 2, wherein the first
cartridge further includes an extending portion provided at a
position opposite to the photosensitive-body accommodating
portion with respect to the second cartridge at the accommo-
dated position, the second cartridge at the accommodated
position being resiliently supported in the first cartridge while
being interposed between the photosensitive-body accommo-
dating portion and the extending portion.

4. The cartridge as claimed in claim 3, wherein the photo-
sensitive body is configured to rotate about a rotation axis
extending in an axial direction, and

wherein the first cartridge further includes a connecting
portion connecting the photosensitive-body accommo-
dating portion and the extending portion to each other,
the connecting portion facing the second cartridge at the
accommodated position in an orthogonal direction
orthogonal to the axial direction, the connecting portion
having an opening at a position connected to the extend-
ing portion.

5. The cartridge as claimed in claim 4, wherein the extend-
ing portion has a base end connected to the connecting portion
and a free end disposed opposite to the base end, the extend-
ing portion being inclined from the base end toward the free
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end such that the free end is farther away from the photosen-
sitive body than the base end from the photosensitive body.

6. The cartridge as claimed in claim 5, wherein the extend-
ing portion has a first length from the base end to the free end,
the photosensitive-body accommodating portion having a
second length in the orthogonal direction, the first length
being greater than the second length.

7. The cartridge as claimed in claim 4, wherein the first
cartridge further includes a cartridge guide portion config-
ured to guide a movement of the second cartridge toward the
mounted position, the cartridge guide portion being provided
at a position closer to the connecting portion than the rotation
axis of the photosensitive body to the connecting portion.

8. The cartridge as claimed in claim 3, wherein the photo-
sensitive body is configured to rotate about a rotation axis
extending in an axial direction, and

wherein the second cartridge further includes a pair of grip

portions to be gripped by a user when mounting and
detaching the second cartridge relative to the first car-
tridge, the extending portion being interposed between
the pair of grip portions in the axial direction when the
second cartridge is at the accommodated position.

9. The cartridge as claimed in claim 1, wherein the photo-
sensitive body is configured to rotate about a rotation axis
extending in an axial direction,

wherein the photosensitive-body accommodating portion

has a rib protruding toward the cartridge mounting por-

tion and elongated in the axial direction, and

wherein the protection cover has a projection configured to

abut against the rib when the second cartridge is at the

accommodated position.

10. The cartridge as claimed in claim 9, wherein the pro-
tection cover has a pair of releasing portions provided one at
each axial end portion thereof, the pair of releasing portions
facing the rib with a gap therebetween when the second
cartridge is at the accommodated position.

11. An image forming apparatus comprising:

a cartridge comprising:

a first cartridge including:

a photosensitive body configured to rotate;

a photosensitive-body accommodating portion con-
figured to accommodate the photosensitive body
therein; and

a cartridge mounting portion;

a second cartridge configured to be detachably mounted
in the first cartridge and including a developer carrier
configured to rotate to supply toner to the photosen-
sitive body; and

a protection cover configured to provide an attached
state to be attached to the second cartridge and a
detached state to be detached from the second car-
tridge, the protection cover at the attached state being
configured to face the developer carrier to protect the
developer carrier, the second cartridge being config-
ured to provide an accommodated position to be
accommodated in the cartridge mounting portion
when the protection cover is at the attached state, the
second cartridge being configured to provide a
mounted position to be mounted in the cartridge
mounting portion when the protection cover is at the
detached state; and

a main casing including a cartridge accommodating por-

tion configured to accommodate the cartridge, the car-

tridge being configured to be accommodated in the car-
tridge accommodating portion when the second
cartridge is at the accommodated position.
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12. The image forming apparatus as claimed in claim 11,
wherein the second cartridge at the accommodated position is
resiliently supported in the first cartridge.

13. The image forming apparatus as claimed in claim 12,
wherein the first cartridge further includes an extending por-
tion provided at a position opposite to the photosensitive-
body accommodating portion with respect to the second car-
tridge at the accommodated position, the second cartridge at
the accommodated position being resiliently supported in the
first cartridge while being interposed between the photosen-
sitive-body accommodating portion and the extending por-
tion.

14. The image forming apparatus as claimed in claim 13,
wherein the photosensitive body is configured to rotate about
a rotation axis extending in an axial direction, and

wherein the first cartridge further includes a connecting

portion connecting the photosensitive-body accommo-
dating portion and the extending portion to each other,
the connecting portion facing the second cartridge at the
accommodated position in an orthogonal direction
orthogonal to the axial direction, the connecting portion
having an opening at a position connected to the extend-
ing portion.

15. The image forming apparatus as claimed in claim 14,
wherein the extending portion has a base end connected to the
connecting portion and a free end disposed opposite to the
base end, the extending portion being inclined from the base
end toward the free end such that the free end is farther away
from the photosensitive body than the base end from the
photosensitive body.

16. The image forming apparatus as claimed in claim 15,
wherein the extending portion has a first length from the base
end to the free end, the photosensitive-body accommodating
portion having a second length in the orthogonal direction,
the first length being greater than the second length.

17. The image forming apparatus as claimed in claim 14,
wherein the first cartridge further includes a cartridge guide
portion configured to guide a movement of the second car-
tridge toward the mounted position, the cartridge guide por-
tion being provided at a position closer to the connecting
portion than the rotation axis of the photosensitive body to the
connecting portion.

18. The image forming apparatus as claimed in claim 13,
wherein the photosensitive body is configured to rotate about
a rotation axis extending in an axial direction, and

wherein the second cartridge further includes a pair of grip

portions to be gripped by a user when mounting and
detaching the second cartridge relative to the first car-
tridge, the extending portion being interposed between
the pair of grip portions in the axial direction when the
second cartridge is at the accommodated position.

19. The image forming apparatus as claimed in claim 13,
wherein the photosensitive body is configured to rotate about
a rotation axis extending in an axial direction,

wherein the extending portion includes a handle portion,

and

wherein the second cartridge includes a pair of protruding

portions each facing the handle portion in the axial direc-
tion when the second cartridge is at the accommodated
position.

20. The image forming apparatus as claimed in claim 13,
wherein the main casing has a cartridge access opening
through which the cartridge is accommodated in the cartridge

10

15

20

25

30

35

40

50

55

60

30

accommodating portion, the main casing including an access
cover configured to move between an open position for open-
ing the cartridge access opening and a closed position for
closing the cartridge access opening, the access cover being
provided at the closed position when the cartridge has been
accommodated in the cartridge accommodating portion and
the second cartridge is at the accommodated position.

21. The image forming apparatus as claimed in claim 20,
wherein the photosensitive body is configured to rotate about
a rotation axis extending in an axial direction,

wherein the extending portion has an axial end portions in

the axial direction, and

wherein the access cover includes a pair of pressing por-

tions configured to press the axial end portions of the
extending portion in conjunction with a movement of the
access cover from the open position to the closed posi-
tion when the cartridge is in a process of being accom-
modated in the cartridge accommodating portion.

22. The image forming apparatus as claimed in claim 11,
wherein the main casing includes an exposure device config-
ured to irradiate a laser beam toward the photosensitive body,

wherein the main casing has an exposure space defined

between the exposure device and the photosensitive
body, the exposure space allowing the laser beam to pass
therethrough, and

wherein, when the second cartridge is at the accommo-

dated position, the cartridge is configured to be accom-
modated in the cartridge accommodating portion such
that at least a part of the second cartridge is positioned in
the exposure space.

23. The image forming apparatus as claimed in claim 11,
wherein the photosensitive body is configured to rotate about
a rotation axis extending in an axial direction,

wherein the photosensitive-body accommodating portion

has a rib protruding toward the cartridge mounting por-
tion and elongated in the axial direction, and

wherein the protection cover has a projection configured to

abut against the rib when the second cartridge is at the
accommodated position.

24. The image forming apparatus as claimed in claim 23,
wherein the protection cover has a pair of releasing portions
provided one at each axial end portion thereof, the pair of
releasing portions facing the rib with a gap therebetween
when the second cartridge is at the accommodated position.

25. The image forming apparatus as claimed in claim 11,
wherein the main casing further includes a detector, and

wherein the second cartridge further includes a detected

body, the second cartridge at the mounted position being
configured to allow the detected body to be detected by
the detector, the second cartridge at the accommodated
position being configured to inhibit the detected body to
be detected by the detector.

26. The image forming apparatus as claimed in claim 11,
wherein the main casing further includes a transmitting por-
tion configured to transmit a drive force to drive the developer
carrier, and

wherein the second cartridge further includes an input por-

tion configured to engage with the transmitting portion
to receive the drive force when the second cartridge is at
the mounted position, the second cartridge at the accom-
modated position being configured to inhibit the input
portion from engaging with the transmitting portion.
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